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[57] ABSTRACT

A motorcycle engine stabilizer that is adapted to be
positioned between the engine cylinder head and the
motorcycle frame. The stabilizer includes an internally
threaded sleeve that is adapted to receive an externally
threaded adjustment rod that includes a cylindrical end
adapted to bear against a frame tube surface adapter.
The adjustment rod includes opposed flat surfaces
adapted to permit a tool to engage the adjustment rod
for threadedly extending it into or out of the sleeve. The
frame tube surface adapter is positioned between the
adjustment rod end and the frame. Rotation of the ad-
justment rod causes the surface adapter to engage a
portion of the frame and causes the threaded sleeve base
plate to engage the engine cylinder head, thereby pro-
viding additional support for the engine and reducing
engine vibrations. A space plate having cooling chan-
nels can be positioned between the base plate and the
engine cylinder head to prevent localized hot spots in
the engine cylinder head.

11 Claims, 3 Drawing Sheets
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1
MOTORCYCLE ENGINE STABILIZER

"BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to supports for support-
Ing motorcycle engmes on a motorcycle frame, and
more particularly to a motorcycle engine stabilizer
structure for reducing the amplitude of vibration of
such engines.

2. Description of the Related Art

Because motorcycle engines are usually either one
cylinder or two cylinder engines, they inherently ex-
hibit vibration when in operation. Although a certain
level of vibrations can readily be tolerated, if the vibra-
tion amplitude or frequency example, on some engines
high amplitude engine vibrations during operation can
cause the cylinder head bolts to become loosened,
thereby reducing engine power output by permitting
leakage of fuel-air mixture from the cylinders and
thereby reducing the compression pressure within the
cylinders.

Various approaches have been conceived and at-
tempted in the past to support such engines on a motor-
cycle frame in such a way that excessive vibrations are
not produced. In that regard, motorcycle engines often
have a gearbox, or power transmission, that is formed
integrally with the engine and its crankcase, in order to
save space. The mounting points for mounting the en-
gine-gearbox assembly are generally on forward and
rear portions of the gearbox. As a result, the cylinders,
which extend upwardly and outwardly from the gear-
case, and the heads of which are spaced some distance
from the gearbox mounting points, often vibrate from
side to side, relative to the motorcycle frame.

Various attempts have been made in the past in an

effort to reduce the side to side vibrations of such en-
gines. For example, in U.S. Pat. No. 4,323,135, which

1ssued on Apr. 6, 1982, to Nobuyoshi Tomtnaga et al., .

there is disclosed a motorcycle engine and crankcase
assembly in which the engine is a two cylinder, V-type
engine, and wherein the respective engine cylinder
heads are connected with the motorcycle frame by
brackets that extend upwardly from the cylinder heads
and pass through resilient bushings.

Another approach toward mounting an engine on a
motorcycle in such a way that the engine 1s more se-
curely supported to avoid lateral vibrations is shown in
U.S. Pat. No. 4,550,698, which issued on Nov. 5, 1985,
to Reinhard Konneker. As disclosed in that patent, each
cylinder head includes a central support core to which
a holding member is joined, and which extends to and is
connected with the motorcycle frame. The holding
member is in the form of a yoke-type bracket that is
securely connected with the support core at one end
and is bolted to the underside of the frame at its opposite
end.

Although the provision of such mounting arrange-
ments as are disclosed in the Tominaga et al. and Kon-
neker patents identified above would appear to provide
a solution to the excessive vibration problem, the struc-
tures disclosed in those patents cannot readily be incor-
porated onto motorcycles that lack supports that extend
from the engine cylinders to the frame, and that lack
corresponding connection points on the frame. Thus,
one having a motorcycle that did not originally include
such mounting arrangements would find it very difficult
and cumbersome to attempt to adapt such solutions to
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an existing motorcycle. Additionally, neither of the
Tominaga et al. or Konneker devices is adjustable and
thus neither device can be applied to other motorcycles
having different cylinder head to frame spacings.

It 1s therefore an object of the present invention to
provide a stabilizer arrangement for motorcycle en-
gines, wherein the stabilizer can be readily incorporated
on existing motorcycles that did not originally contain
connection points for such arrangements.

It 1s a further object of the present invention to pro-
vide an easily inserted stabilizer device that can be
adapted to fit a wide variety of motorcycles having
different engine cylinder head to motorcycle frame
spacings.

It 1s a stil] further object of the present invention to
provide a motorcycle engine stabilizer device that ex-
tends between the cylinder heads and the frame, and
that 1s of adjustable length to change the vibration char-
acteristics of the engine.

It 1s another object of the present invention to pro-
vide a simple, relatively inexpensive stabilizer device
that does not require unusual tools for its installation.

SUMMARY OF THE INVENTION

Briefly stated, in accordance with one aspect of the
present invention, a motorcycle engine stabilizer is pro-
vided for mounting between a motorcycle engine and a
motorcycle frame for reducing engine vibrations. The
stabilizer includes abase member that is adapted to be
positioned on the engine cylinder head. An adjustable
extension member is threadedly carried by the base
member for movement into and out of the base member
In a direction toward and away from the engine cylin-
der. An adapter is provided at the free end of the exten-
sion member for engagement with the motorcycle
frame so that rotation of the extension member moves
the adapter into engagement with the frame to provide
a force against the engine to restrain vibration of the
engine. A locking arrangement is provided for locking
the extension member in a desired extended position
relative to the base member.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side view of a motorcycle that has a two
cylinder, V-type engine that includes engine stabilizers
on each cylinder head in accordance with the present
invention.

FIG. 2 1s an exploded view showing an engine stabi-
lizer 1n accordance with the present invention adapted
to be used with the forwardmost cylinder of the motor-
cycle illustrated in FIG. 1.

FIG. 3 1s a top view of a portion of the engine stabi-
lizer of FIG. 2, taken along the line 3—3 thereof.

FIG. 4 1s a rear view of an adapter for the engine
stabilizer shown in FIG. 2 for use on a single tube frame
element. '

FIG. 5 is an exploded view of an engine stabilizer in
accordance with the present invention adapted to be
used with the rearmost cylinder of the motorcycle illus-
trated in FIG. 1.

FIG. 6 1s a top view of a portion of the engine stabi-
lizer of FIG. 5, taken along the line 6—6 thereof.

FI1G. 7 1s a bottom view of an adapter for the engine
stabilizer shown in FIG. 5 for use with a two tube frame
element.
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FIG. 8 is a bottom view of a spacer plate for use with
an engine stabilizer in accordance with the present in-
vention.

FIG. 9 is an end view of the spacer plate of FIG. 8.

FIG. 10 is a rear view of an engine stabilizer in accor-
dance with the present invention shown in position
between a cylinder head and a single tube motorcycle

frame element.

FIG. 11 is a front view of an engine stabilizer 1n ac-
cordance with the present invention shown in position
between a cylinder head and a double tube motorcycle

frame.

FIB. 12 is a fragmentary side view of an engine stabi-
lizer in accordance with the present invention showing
the orientation of cooling channels provided in the
spacer plate, relative to cooling channels on the engine
cylinder head.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings, and particularly to
FIG. 1 thereof, there is shown a motorcycle 10 that
incorporates engine stabilizers made in accordance with
the present invention. Motorcycle 10 includes a front
wheel 12 that is rotatably carried on a steering fork 14
to which a handle bar 16 is connected for steering and
control purposes. Steering fork 14 is pivotally sup-
ported at the upper end of a front frame member 18 that
is part of a frame that lies in a longitudinally extending
plane, and that includes a lower frame member 20, an
upright frame member 22, a seat frame member 24, and
a front frame bar 26. Each of the frame members are
connected end to end to define the overall motorcycle
frame, which extends rearwardly to also provide a sup-
port for a rear, driving wheel 28.

Lower frame member 20 supports a gearcase 30 that
is secured to the frame at a front gearcase mount 32 and
a rear gearcase mount 34. Connected to the forward end
of gearcase 30 is an engine block 36 that includes a pair
of upwardly extending engine cylinders 38, 40 that have
thetir axes disposed in a V-type configuration. A drive
chain 42 passes around a drive sprocket (not shown)
carried by gearcase 30 and also passes around a driven
sprocket 44 connected with rear wheel 28. A seat 46 and
a gasoline tank 48 are also mounted on the frame.

Lower frame member 20 extends downwardly and
rearwardly from approximately the connection be-
tween handle 16 and steering fork 14 to pass under
gearcase 30. The rearmost end of lower frame member
20 is connected with the lower end of upright frame
member 26 that is, in turn, connected at 1ts upper end
with seat frame member 24, that extends forwardly to
connect with front frame bar 26. Seat frame member 24
is defined by a pair of side-by-side tubes that are joined
at front frame bar 26 and that diverge rearwardly and
outwardly.

Engine block 36 is positioned above and extends
upwardly from gearcase 30. Front cylinder 38 extends
in an upward and forward direction toward gasoline
tank 48 and rear cylinder extends in an upward and
rearward direction toward seat. The central axis of each
cylinder lies in the central plane defined by the motor-
cycle frame. Each cylinder includes a cylinder head 50,
52, respectively, that carries a plurality of heat dissipat-
ing fins 54, and each cylinder head supports a respective
rocker arm cover 56, 58 that overhes the rocker arms
and other engine valve actuation elements (not shown).
Rocker arm covers 56, 58 are U-shaped structures when
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viewed from above and include a pair of spaced legs
that lie on either side of the central axis of the respective
engine cylinders.

Between the legs of each rocker arm cover are posi-
tioned engine stabilizers in accordance with the present
invention. As shown, the front cylinder includes a for-
ward stabilizer 60 that extends between front cylinder
head 50 and front frame bar 26. Similarly, the rear cylin-

der includes a rear stabilizer 62 that extends between
rear cylinder head 52 and seat frame 24. Both the front

and rear stabilizers serve to apply substantially axially
directed forces against the respective cylinder heads, in
a downward direction, and thereby serve to stabilize the
cylinder heads and reduce the side-to-side vibrations
that the engine would otherwise undergo. Furthermore,
during warmup of the engine the stabilizer forces in-
crease as a result of expansion of the engine parts by
heating.

Referring now to FIGS. 2, 3, and 4, there is shown in
enlarged detail the structure of front stabilizer 60. A
generally rectangular base plate 64 is provided and
includes a pair of spaced apertures 66 that lie on the
longitudinal centerline of base plate 64 to permit mount-
ing of the stabilizer to a spacer plate as will hereinafter
be described. Secured to and extending upwardly from
one face of base plate 64 is an internally threaded sleeve
68 that is securely fastened to base plate 68, such as by
a weld 70. Sleeve 68 is a tubular structure, and although
shown as of generally rectangular cross section, it can
have any desired cross-sectional configuration, as de-
sired.

Adapted to be threadedly received within threaded
bore 72 1n sleeve 68 is an externally threaded extension
member 74 that includes a plurality of opposed flat
surfaces 76, which can be provided in hexagonal form,
as shown, to permit a wrench or other device to be
applied to extension member 74 to turn it into or out of
sleeve 68. A locking or jam nut 78 is carried by exten-
sion member 74 to engage with the top surface 80 of
sleeve 68 to lock extension member 74 in a desired posi-
tion.

The uppermost end of extension member 74 includes
a cylindrical pin 82 that is adapted to slidably receive a
frame tube adapter 84. A central bore 86 is provided in
adapter 84 into which pin can be received. Adapter 84
also includes an inclined, curved or dished upper sur-
face 88 to engage the outer surface of a tubular bar or
rod, as will hereinafter be explained. Additionally,
adapter 84 is freely rotatably carried on pin 82, so that
final adjustment of the stabilizer can be made merely by
turning extension member 74, and without the need to
reorient adapter 84.

Referring now to FIGS. §, 6, and 7, there is shown
rear stabilizer 62, which is of substantially similar con-
struction as is front stabilizer 60, except that it is shorter,
because of the smaller distance between rear cylinder
head 52 and seat frame 24. A generally rectangular base
plate 90 is provided and includes a pair of spaced aper-
tures 92 that lie on the longitudinal centerline of base
plate 90 to permit mounting of the stabilizer to a spacer
plate as will hereinafter be described. Secured to and
extending upwardly from one face of base plate 90 is an
internally threaded sleeve 94 that is securely fastened to
base plate 90, such as by a weld 97. Sleeve 94 is a tubular
structure, and although shown as of generally rectangu-
lar cross section, it can have any desired cross-sectional
configuration, as desired.
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Adapted to be threadedly received within threaded
bore 96 in sleeve 94 is a externally threaded extension
member 98 that includes a plurality of opposed flat
surfaces 100, which can be provided in hexagonal form,
as shown, to permit a wrench or other device to be
applied to extension member 98 to turn it into or out of
sleeve 94. A locking or jam nut 102 is carried by exten-
sion member 98 to engage with the top surface 104 of
sleeve 94 to lock extension member 98 in a desired posi-
tiomn.

The uppermost end of extension member 98 includes
a cylindrical pin 106 that is adapted to engage the lower
surface 108 of bearing plate 110, which has a V-type or
V-shaped cross section and which is provided to bear
against a two-tube frame element, as will be hereinafter
explained. Bearing plate 110 has a centrally positioned
recess 112 in lower surface 108 to engage with the
rounded end surface of pin 106.

Both the front and rear stabilizer members are prefer-
ably made from cold rolled steel, or the like, for
strength. To minimize possible wear between base
plates 64 and 90 and -the respective engine cylinder
heads from vibrations when the stabilizer element 1s in
place, a spacer plate 114 is provided, preferably having
a structure as shown in FIGS. 8 and 9. Spacer plate 114
is preferably a material that 1s compatible with the cyl-
inder head material, and 1t can be of the same material as
that of the engine cylinder head (usually an aluminum
alloy). Spacer plate 114 is a generally rectangular plate
having an overall length and width substantially equal
to the corresponding dimensions of base plates 64 and
90. Additionally, spacer plate 114 includes a pair of
tapped holes 116 having their centers on the longitudi-
nal centerline of the plate to receive mounting bolts to
permit spacer plate 114 to be securely connected with
the respective base plate. Additionally, to avoid the
generation of localized hot spots on the engine cylinder
head, spacer plate 114 preferably includes parallel cool-
ing channels 118, which can be of any desired number
and can be of generally rectangular shape as illustrated
in FIG. 9.

Referring now to FIGS. 10, 11, and 12, there is
shown the positioning of the engine stabilizers of the
present invention between the respective cylinder heads
and frame members. In FIG. 10, which shows a front
stabilizer, adapter member 84 engages a substantial pe-
ripheral portion of the single front frame bar 26 that
extends from steering fork connection to the tubular
seat frame 24 adjacent the rear portion of the gasoline
tank 48 (see FIG. 1). Pin 82 extends into adapter 84, and
locking nut 78 is in position against top surface 80 to
securely lock the extension member relative to sleeve
68. Base plate 64 and spacer plate 114 are shown bolted
together by bolts 120. Spacer plate 114 lies on the upper
surface of cylinder head 50, which includes a plurality
~ of parallel, spaced cooling fins 54.

The rear stabilizer i1s shown in position in FIG. 11,
which shows an arrangement similar to that of FIG. 10
except that bearing plate 110 is positioned between pin
106 and the dual, side-by-side tubuiar members 122, 124
that define tubular seat frame 24. As will be appreciated,
the size of bearing plate 110 is selected so that it can be
used in conjunction with a tubular frame that can vary
in regard to the lateral spacing of the tubular elements at
a point above the rearmost cylinder.

FIG. 12 shows a side view of the front stabilizer
member to show the perpendicular orientation of cool-
ing grooves 118 in spacer plate 114, relative to the ori-
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6

entation of cooling fins 54 on the cylinder head. The
same basic relationship exists with respect to the spacer
plate and cooling fins on the rear stabilizer and rear
cylinder.

It will be understood that the respective front and
rear stabilizers as hereinabove described are adaptable
to a wide variety of motorcycle frame and engine com-
binations, involving various spacings between the re-
spective cylinder heads and the frame members. The
respective extension members associated with each of
the stabilizer members can readily be threadedly ad-
justed to adapt to a wide range of such spacings. Fur-
ther, although described in terms of use with motorcy-
cle engines, the present invention can also be used in
other engine applications where engine vibration can be
a problem.

The stabilizers in accordance with the present inven-
tion provide a convenient and inexpensive way to re-
duce the vibration of motorcycle engines relative to the
frame, and thereby serve to extend the effective operat-
ing hife of the engines by avoiding the harmful effects of
excessive vibrations.

It will thus be observed that engine stabilizers in
accordance with the present invention serve not to
absorb vibrations through some resilient pads or bums-
pers, as in the prior art devices, but to more securely
support the engine, to reduce engine vibrations, to
transfer engine vibrations to the motorcycle frame, and
to prevent engine vibrations from reaching frequency
and amplitude levels that could shake parts of the en-
gine loose or otherwise damage the engine.

Although particular embodiments of the present in-
vention have been illustrated and described, it will be
apparent to those skilled in the art that various changes
and modifications can be made without departing from
the spirit of the present invention. It is therefore in-
tended to encompass within the appended claims all
such changes and modifications that fall within the
scope of the present invention.

What 1s claimed is: |

1. A motorcycle engine stabilizer mounted between
the cylinder head of a motorcycle engine and a motor-
cycle frame for reducing engine vibrations, said stabi-
lizer comprising:

a. a base member positioned on the engine cylinder

head at a point on the cylinder head that is opposed

to and that faces a portion of the frame, the base
member including a first threaded portion;

. an adjustable extension member having a second
threaded portion threadedly engagable with the
first threaded portion and threadedly carried by
the base member for movement in a direction
toward and away from the engine cylinder head,
the extension member having a free end facing the
frame:

. an adapter carried at the free end of the extension
member, the adapter including an inwardly dished
contact surface for surface engagement with only
one side of a tubular member of the motorcycle
frame so that rotation of the extension member
relative to the base member moves the contact
surface of the adapter into surface-to-surface en-
gagement with the frame to provide a force against
the engine cylinder head to restrain vibration of the
engine; and

d. a locking member for locking the extension mem-

ber 1n a desired extended position relative to the

base member.
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2. A motorcycle engine stabilizer in accordance with
claim 1, wherein the first threaded portion of the base
member includes an internally threaded sleeve member
that is secured to and extends from the base member,
and the second threaded portion of the extension mem-
ber includes an externally threaded rod that is thread-
edly engagable with the sleeve member.

3. A motorcycle engine stabilizer in accordance with
claim 1, including a spacer plate positioned between the

base member and the engine cylinder head.
4. A motorcycle engine stabilizer in accordance with

claim 3, wherein the spacer plate is made from the same
material as that of the engine cylinder head.

5. A motorcycle engine stabilizer in accordance with
claim 3, wherein the spacer plate includes at least one
recessed groove that faces the engine cylinder head to
permit air movement between the cylinder head and the
spacer plate.

6. A motorcycle engine stabilizer in accordance with
claim 1, wherein the extension member includes an
adapter carrier at the free end of the extension member
for freely removably carrying the adapter.

7. A motorcycle engine stabilizer in accordance with
claim 6, wherein the adapter carrier includes a rod por-
tion.

8. A motorcycle engine stabilizer i1n accordance with
claim 7, wherein the rod portion has a rounded end.

9. A motorcycle engine stabilizer in accordance with
claim 1, wherein the adapter is freely rotatably carned
on the extension member.

10. A motorcycle engine stabtlizer mounted between
the cylinder head of a motorcycle engine and a motor-
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cycle frame for reducing engine vibrations, said stabi-
lizer comprising:

a. a base member positioned on the engine cylinder
head at a point on the cylinder head that is opposed
to and that faces a portion of the frame, the base
member including a first threaded portion;

b. an adjustable extension member having a second
threaded portion threadedly engagable with the
first threaded portion and threadedly carried by
the base member for movement in a direction
toward and away from the engine cylinder head,
the extension member having a free end adapted to
face the frame:

c. an adapter carried at the free end of the extension
member, the adapter including a contact surface
for surface engagement with a side of the motorcy-
cle frame so that rotation of the extension member
relative to the base member moves the contact
surface of the adapter into surface-to-surface en-
gagement with the frame to provide a force against
the engine cylinder head to restrain vibration of the
engine, wherein the adapter includes a bearing
plate having a V-shaped cross section to define a
dished surface, and wherein the dished surface
faces the extension member: and

d. a locking member for locking the extension mem-
ber in a desired extended position relative to the
base member.

11. A motorcycle engine stabilizer in accordance

with claim 10, wherein the dished surface includes a

recess to receive the free end of the extension member.
x XK x o b
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